Confocal laser scanning-microscopic observations on the three-dimensional distribution of oxytalan fibres in mouse periodontal ligament.
The purpose was to improve confocal laser scanning-microscopic (CLSM) techniques to observe the three-dimensional (3-D) distribution of oxytalan fibres in mouse periodontal ligament and to clarify the 3-D relation between those fibres and blood vessels. As aldehyde fuchsin is a contrast agent and the specific wavelength affects the depth of penetration, CLSM reflectance imaging of oxytalan stained with aldehyde fuchsin after oxidization provides strong contrast. Oxytalan fibres, whose precise roles have not yet been clarified, are connective tissue fibres present in human periodontal ligament in addition to collagen fibres. Despite many studies on their arrangement and biomechanical characteristics, their 3-D distribution in relation to other structures has never been reported. Mandibular first molars of mice were sectioned mesiodistally, pre-oxidized by monopersulphate compound (Oxone), stained with aldehyde fuchsin and examined by CLSM. CLSM images clearly revealed the 3-D distribution, and relation of oxytalan fibres to blood vessels and other structures, as well as their branching patterns in the periodontal ligament. The marked anatomical correlations between the direction, distribution and branching patterns of oxytalan fibres and blood vessels suggest that they interact to perform a specialized physiological role in the periodontal ligament.